Impact of rotavirus vaccination on epidemiological dynamics in England and Wales.
Rotavirus infection causes severe gastroenteritis (RVGE) in children worldwide. Its disease burden has been reduced in countries where mass vaccination programs have been introduced. However, England and Wales have not yet implemented such a mass vaccination program. This paper uses a dynamic model to predict the effect of a mass vaccination program in England and Wales beginning in the fall of 2011. The dynamic model is parameterized with country-specific data for the introduction of a rotavirus vaccine. We report the impact of vaccination, in both the short- and long-term, on disease incidence reduction, timing of seasonal epidemics and the level of herd protection. Our results predict that vaccination can reduce the burden of severe RVGE by 70% and delay the rotavirus epidemic peak by two and a half months with a coverage of 95%. Our calculations further show that herd protection accounts for about a quarter of the reduction in RVGE incidence. If vaccine-induced protection does not wane over three years, severe RVGE in children under five years of age could be eliminated within two years after the introduction of vaccination. This work lays the foundation for policy-makers to determine the impact of a mass vaccination program against rotavirus in England and Wales.